バナッハ クウカン ニオケル シュウシュク シャエイホウ ト ヒセンケイ シャゾウ バナッハ クウカンロン ノ ケンキュウ ト ソノ シュウヘン by 木村, 泰紀
Titleバナッハ空間における収縮射影法と非線形写像 (バナッハ空間論の研究とその周辺)
Author(s)木村, 泰紀








Faculty of Science, Toho University
1








$E$ $\{C_{n}\}$ $E$ $s-Li_{n}C_{n}$
$\{C_{n}\}$ $x\in s-Li_{n}C_{n}$
$\{x_{n}\}\subset E$ $\{x_{n}\}$ $x$ $n\in N$
$x_{n}\in C_{n}$ $w-Ls_{n}C_{n}$ $\{C_{n}\}$
$y\in w-Ls_{n}C_{n}$ $\{y_{i}.\}$
$\{y_{i}\}$ $y$ $\{C_{n}\}$ $\{C_{n_{i}}\}$ $y_{i}\in C_{n_{i}}$ $i\in N$
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$E$ $C_{0}$ $C_{0}=$ S-Li${}_{n}C_{n}=w-Ls_{n}C_{n}$
$\{C_{n}\}$ $C_{0}$ Mosco [7] $C_{0}= M-\lim_{narrow\infty}C_{n}$
Mosco [1]







$E$ $\{x_{n}\}$ $x_{0}\in E$ $\{\Vert x_{n}\Vert\}$ $\Vert x_{0}\Vert$
$\{x_{n}\}$ $x_{0}$ $E$ Kadec-Klee
$E^{*}$ Frechet $E$ Kadec-Klee
$E$ $C$
$x\in E$
$\Vert x-p_{x}\Vert=\inf_{p\in C}\Vert x-p\Vert$
$p_{x}\in C$ $x$ $C$
$P_{C}$
$E$ $\phi$ : $E\cross Earrow \mathbb{R}$ $x,$ $y\in E$
$\phi(x, y)=\Vert x\Vert^{2}-2\langle x,$ $Jy\rangle+\Vert y\Vert^{2}$
$C$ $E$ $S:Carrow C$ relatively
nonexpansive [2, 3, 4, 6] $F(S)=\hat{F}(S)\neq\emptyset$ $z\in F(S)$
$X\in C$ $\phi(z, Sx)\leq\phi(z, x)$ $F(S),\hat{F}(S)$
$S$
$F(S)=\{z\in C:z=Sz\}$ ,






3.1 (Tsukada [10]). $E$ Kadec-Klee
$\{C_{n}\}$ $E$ $n\in N$ $P_{C_{n}}$ $E$
$C_{n}$ $M-\lim_{narrow\infty}C_{n}=C_{0}$
$x\in E$ $\{P_{C_{n}}x\}$ $P_{C_{\text{ }}}x\in C$
relatively nonexpansive
32. $E$ Frechet Kadec-
Klee $C$ $E$ $\{S_{\lambda}:\lambda\in\Lambda\}$ $C$
relatively nonexpansive $\{\alpha_{n}\}$ $[0,1]$
$\lim\inf_{narrow\infty}\alpha_{n}<1$ $\{\rho_{n}\}$ $0$ $x\in E$
$\{x_{n}\}$ $x_{1}\in C,$ $C_{1}=C$ $n\in N$
$y_{n}(\lambda)=J^{*}(\alpha_{n}Jx_{n}+(1-\alpha_{n})JS_{\lambda}x_{n})$ $(\lambda\in\Lambda)$ ,
$C_{n+1}= \{z\in C:\sup_{\lambda\in\Lambda}\phi(z, y_{n}(\lambda))\leq\phi(z,x_{n})\}\cap C_{n}$ ,
$x_{n+1}\in B(P_{C_{n+1}}x, \rho_{n+1})\cap C_{n+1}$
$\{x_{n}\}$ $P_{F}x\in C$ $F= \bigcap_{\lambda\in\Lambda}F(S_{\lambda}),$ $P_{K}$ $E$




$\bigcap_{\lambda\in\Lambda}F(S_{\lambda})$ $C_{1}$ $F$ $n\in N$
$C_{1},$ $C_{2},$
$\ldots,$
$C_{n}$ $F$ $x_{1},$ $x_{2},$ $\ldots,$ $x_{n}$
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$C_{n+1}$
$C_{n+1}=. \{z\in C:\sup_{\lambda\in\Lambda}\phi(z,y_{n}(\lambda))\leq\phi(z, x_{n})\}\cap C_{n}$
$= \bigcap_{\lambda\in\Lambda}\{z\in C:\phi(z, y_{n}(\lambda))\leq\phi(z, x_{n})\}\cap C_{n}$
$= \bigcap_{\lambda\in\Lambda}\{z\in C:2\langle z, Jx_{n}-Jy_{n}(\lambda)\rangle+\Vert y_{n}(\lambda)\Vert^{2}-\Vert x_{n}\Vert^{2}\leq 0\}\cap C_{n}$
$C_{n}$ $C_{n+1}$ $u \in\bigcap_{\lambda\in\Lambda}F(S_{\lambda})$
$\lambda\in\Lambda$
$\phi(u, y_{n}(\lambda))=\phi(u, J^{*}(\alpha_{n}Jx_{n}+(1-\alpha_{n})JS_{\lambda}x_{n}))$
$=\Vert u\Vert^{2}-2\langle u,$ $\alpha_{n}Jx_{n}+(1-\alpha_{n})IS_{\lambda}x_{n}\rangle$
$+\Vert\alpha_{n}Ix_{n}+(1-\alpha_{n})IS_{\lambda}x_{n}\Vert^{2}$
$\leq\alpha_{n}(\Vert u\Vert^{2}-2\langle u, J_{X_{n}}\rangle+\Vert x_{n}\Vert^{2})$




$\sup_{\lambda\in\Lambda}\phi(u, y_{n}(\lambda))\leq\phi(u, x_{n})$ . $u\in C_{n}$
$u\in C_{n+1}$ $F\subset C_{n+1}$ $F$
$C_{n+1}$ $P_{C_{n+1}}$ $P_{C_{n+1}}x$










$\{x_{n}\}$ $x_{0}$ $x_{0}$ $F$ $n\in N$
$x_{0}\in C_{n}$ $\sup_{\lambda\in\Lambda}\phi(x_{0}, y_{n}(\lambda))\leq\phi(x_{0}, x_{n})$
$\lambda\in\Lambda$ lim i$nf_{narrow\infty}\alpha_{n}<1$ $N$ {ni}
$\lim_{iarrow\infty}\{\alpha_{n_{i}}\}=\alpha_{0}<1$ $\{Jy_{n_{i}}(\lambda)\}$ $y_{0}^{*}\in E^{*}$
$i\in N$ $\phi(x_{0}, y_{n_{i}}(\lambda))\leq\phi(x_{0}, x_{n_{1}})$
$0 \leq\lim_{iarrow\infty}\phi(x_{0}, y_{n_{i}}(\lambda))\leq\lim_{iarrow\infty}\phi(x_{0}, x_{n_{i}})=0$
$\lim_{iarrow\infty}\phi(x_{0}, y_{n_{i}}(\lambda))=0$
$(\Vert x_{0}\Vert-\Vert y_{n_{i}}(\lambda)\Vert)^{2}=\Vert x_{0}\Vert^{2}-2\Vert x_{0}\Vert\Vert y_{n_{i}}(\lambda)\Vert+\Vert y_{n_{i}}(\lambda)\Vert^{2}\leq\phi(x_{0},y_{n_{i}}(\lambda))$
$\lim_{iarrow\infty}\Vert y_{n_{i}}(\lambda)\Vert=\Vert x_{0}\Vert$
$\lim_{iarrow\infty}\langle x_{0},$
$Jy_{n_{i}}( \lambda)\rangle=\lim_{iarrow\infty}\frac{1}{2}(\Vert x_{0}\Vert^{2}+\Vert y_{n_{i}}(\lambda)\Vert^{2}-\phi(x_{0}, y_{n_{i}}(\lambda)))=\Vert x_{0}\Vert^{2}$
$\Vert x_{0}\Vert^{2}=\lim_{iarrow\infty}\langle x_{0},$ $Jy_{n}:(\lambda)\rangle=\langle x_{0},y_{0}^{*}\rangle$
$\leq\Vert x_{0}\Vert\Vert y_{0}^{*}\Vert$
$\leq\Vert x_{0}\Vert\lim infiarrow\infty\Vert Jy_{n_{i}}(\lambda)\Vert=\Vert x_{0}\Vert_{i^{1}arrow}_{\infty}$ I $y_{n_{i}}(\lambda)$ II
$=\Vert x_{0}\Vert^{2}$
$\Vert y_{0}^{*}\Vert^{2}=\langle x0,$ $y_{0}^{*}\rangle=\Vert x0\Vert^{2}$ $y_{0=J_{X}}^{*}0$ $\{Jy_{n_{i}}(\lambda)\}$
$j_{X_{0}}$
$\lim_{iarrow\infty}\Vert Jy_{n}:(\lambda)\Vert=\lim_{iarrow\infty}\Vert y_{n_{i}}(\lambda)\Vert=\Vert x_{0}\Vert=\Vert Jx_{0}\Vert$
$E$ Frechet $E^{*}$ Kadec-Klee
$\{Jy_{n_{i}}(\lambda)\}$ $Jx_{0}$ $i\in N$
$\Vert Jx_{0}-Jy_{n}:(\lambda)\Vert=\Vert Jx_{0}-(\alpha_{n_{i}}Jx_{n_{i}}+(1-\alpha_{n_{i}})JS_{\lambda}x_{n_{i}})\Vert$
$\geq\Vert Jx_{0}-\alpha_{n_{i}}Jx_{0}-(1-\alpha_{n_{i}})JS_{\lambda}x_{n_{i}}\Vert-\alpha_{n_{i}}\Vert Jx_{n_{i}}-Jx_{0}\Vert$




$\alpha 0<1$ $\lim_{iarrow\infty}\Vert Jx_{0}-JS_{\lambda}x_{n_{i}}\Vert=0$ $\{Jx_{n_{i}}\}$ $Jx_{0}$
$E$ Kadec-Klee $J^{*}$
$\lim_{iarrow\infty}$ il $x_{0}-S_{\lambda}x_{n_{i}} \Vert=\lim_{iarrow\infty}$ Il $J^{*}Jx_{0}-J^{*}JS_{\lambda}x_{n_{i}}\Vert=0$
$x_{0}\in\hat{F}(S_{\lambda})=F(S_{\lambda})$ $\lambda\in\Lambda$ $x_{0}\in F=$
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